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EXECUTIVE SUMMARY 

 

ES.1 Introduction 

Centennial is an unincorporated community in Albany County, Wyoming, 

approximately 29 miles west of the City of Laramie.  The Centennial Water and Sewer 

District (District) was formed in 1986 and has developed water and wastewater systems.  

In the fall of 2014, the District applied for funding from the WWDC to conduct a Level I 

study comprised of a water system Master Plan and a feasibility evaluation of a local 

water well as a potential supplemental water supply.  In June 2015, Camp Creek 

Engineering (CCE) was awarded a contract with the WWDC to provide professional 

services for the Centennial Well and Master Plan, Level I Study (study).        

 

ES. 2 System Description and Demand 

The location and layout of water system infrastructure – wells, water 

treatment/control building, storage tanks, and pipeline distribution system – are shown on 

Figure ES-1.  The wellfield consists of two wells: Centennial No. 1 and No. 2.  The water 

treatment/control building is located at the wellfield and contains arsenic treatment 

equipment, chlorine feed equipment, flow meters, and a SCADA control panel.  Two 

buried 30,000 gallon concrete water storage tanks are located north of the wellfield.  The 

distribution system that feeds off the storage tanks consists of 17,800 feet of PVC water 

mains.  Sensus water meters monitor usage at each service. 

The District currently has 88 active service taps.  Assuming 2 people per service, 

the District serves approximately 176 people.  The population varies seasonally as 

summer-time residents move to winter residences and as recreational tourists come and 

go in the summer and winter.  

 District service taps currently consist of: 

• 78 residential services; 
• 7 commercial/business services (restaurants, hotels, stores): Old Corral, 

Friendly Store, The Trading Post, Bear Tree Restaurant, Mercantile, Country 
Junction, and Mountain View Hotel; and 

• 3 community services: Albany County K-6 School, Centennial Library, and 
United States Post Office. 
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Based on annual wellfield production data, current demand estimates are: 

 
• Average Day Demand (ADD) = 28,000 gallons/day (20 gallons per minute) 
• Maximum Day Demand (MDD) = 50,000 gallons/day (35 gpm) 

 

Future growth is anticipated to consist of gradual in-filling of platted lots within 

the current District service area boundaries (Figure ES-1).  District service area 

expansion to adjacent areas will occur on a case-by-case basis in consideration of the 

merits of a proposed development.  System operator, Dallas Talbott, anticipates growth 

on the order of two new taps per year (i.e.  4 people/year) which is a growth rate of 

approximately 2.0 % per year.  Based on two new taps per year, projected future demand 

(design) estimates are: 

 
• Average Day Demand (ADD) = 46,500 gallons/day (32 gpm) 
• Maximum Day Demand (MDD) = 83,500 gallons/day (58 gpm) 

 

ES.3 Water Supply Evaluation 

The Centennial wells are completed in the Casper-Fountain Aquifer.  Centennial 

No. 1 provides 45 gpm and Centennial No. 2 provides 60 gpm for a combined production 

of 105 gpm; the combined permitted water right for these two wells is 110 gpm.  Actual 

and permitted production capacity from the two wells exceeds the design maximum day 

demand of 58 gpm.  With the largest capacity well, Centennial No. 2, out of service, the 

production capacity of 45 gpm from Centennial No. 1 exceeds the design average day 

demand of 32 gpm.  Current production from the two-well system complies with WDEQ 

rules and regulations regarding source development and design demands. 

Recovered head data indicate the Casper Aquifer has not experienced any water 

level/head decline and no measurable hydraulic impact after 24 years of wellfield 

production. The Centennial wells are performing as designed, the aquifer is a 

demonstrated reliable and long-term supply, and the wells and aquifer will serve the 

District for many years to come.      

If the District needs or wants to expand the water supply, there are two options to 

consider.  The first option is to lower the submersible pumps to the base of the cased 

portion in one or both of the wells and to size the submersible pump/motor to pump at a 
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rate that takes advantage of the available drawdown in each well.  Lowering and 

modifying the pumps in both wells may provide a maximum wellfield production 

capacity of approximately 179 gpm (i.e. a 70% increase). 

The second option is to install a third well in the Casper-Fountain Aquifer in the 

vicinity of the wellfield.  The lack of significant hydraulic interference between the 

existing two wells and the lack of impact to the aquifer at current levels of wellfield 

production indicate that a third well could be installed nearby without serious hydraulic 

consequence.  It is reasonable to assume the yield from a third well will be similar to the 

two existing wells (i.e. 40 to 60 gpm).  

 

ES.4 Water Treatment Evaluation 

Water treatment consists of chlorination and arsenic concentration reduction. The 

District demonstrates good practice by chlorinating the groundwater prior to the arsenic 

treatment process.  Using a peristaltic feed pump, sodium hypochlorite (household 

bleach) is added to the groundwater to oxidize arsenic to a form that will adsorb to the 

treatment media and to provide chlorine residual in the distribution system.  Chlorine 

feed rates are adjusted to maintain a target chlorine residual concentration of 0.2 

milligrams per liter (mg/l) in the distribution system.  The District has not had total 

coliform bacteria issues in the distribution system over the last 3 to 4 years.  The target 

chlorine residual concentration of 0.2 mg/l and operation of the disinfection system have 

been effective.  Chlorine residual concentrations above 0.2 mg/l produce a “chlorine” 

taste to the water that the District wants to avoid. 

An arsenic treatment system was added in 2008 in response to the EPA lowering 

the arsenic drinking water standard to 0.010 mg/l.  The arsenic concentration in 

groundwater from the wells is approximately 0.015 mg/l, and post-treatment arsenic 

concentrations range from 0.001 to 0.005 mg/l which is well below the 0.010 mg/l 

standard.  The original treatment media (granulated iron oxide) has been in use for 8 

years; considerably greater than the original prediction of 3.1 years.  Post-treatment water 

sample analyses indicate the treatment media still produces an acceptable arsenic 

concentration.  The arsenic treatment system has a design capacity of approximately 100 
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gpm.  The arsenic treatment system has been a reliable, low-cost, and low-maintenance 

method to achieve compliance with the arsenic drinking water standard. 

 

ES.5 Water Storage Evaluation 

The water system has two 30,000 gallon tanks for a total capacity of 60,000 

gallons. The current Centennial average day demand is 28,000 gallons; therefore, the 

existing storage tanks satisfy current WDEQ capacity requirements.  The average day 

demand is projected to be 46,500 gal/day in the year 2045, therefore, the water system 

will likely continue to comply with the current WDEQ category for tank sizing. 

The buried storage tanks are constructed of concrete.  This type of tank is low 

maintenance but does require periodic cleaning of the tank floor.  The storage tanks were 

cleaned in 2005 and were relatively free of sand and debris.  Although the EPA 

recommends tank inspection and cleaning every 5 years, a tank inspection/cleaning 

program once every 10 years is probably adequate. 

 

ES.6 Distribution Pipe Network Evaluation 

There is not an inherent problem with systemic leaks in the distribution system 

which suggests that distribution pipelines are in good condition.  The PVC water mains 

do not require maintenance.  Buried valves should be exercised once per year. 

There are three fire hydrants in the system (Figure ES-1).  The distribution system 

is flushed once a year using existing hydrants. The flushing program would be more 

effective if there were hydrants at the extremities of the distribution system.  The 

maximum available fire flow is 1,000 gpm at the hydrant near the Trading Post and 90 

gpm at the high elevation along 4th Street.  Complete fire fighting coverage would require 

an additional 10 additional hydrants on 500 feet spacing.  

Pressure in the distribution system varies from 40 to 120 psi depending on ground 

elevation.  A recommended pressure range is 50 to 80 psi.  Services at lower ground 

elevations have pressure in excess of 80 psi (e.g. Sawmill Homestead Subdivision) and 

should be encouraged to install a pressure regulating valve on the service line. 

A hydraulic model was developed using public domain software (EPANET). 

Location and elevation data for water system components were obtained using land 
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survey-grade GPS equipment. The hydraulic model was used to simulate the flow, 

pressure, and response of a water system to static and dynamic conditions. 

Modeled current maximum day demand (35 gpm) conditions in the distribution 

system indicate: 

• 0.2 feet of headloss from the tanks to system extremities; 

• Hydraulic grade line is essentially flat; and 

• Water velocity in the pipes ranges from 0.01 to 0.24 feet per second.   

WDEQ regulations require a minimum of 35 psi during maximum day demand.  

The system can provide more than 35 psi at all services except at the treatment/control 

building and 35 Weber Creek Road.  Low pressure conditions (< 35 psi) are caused by 

the lack of elevation difference between the ground elevation and the water tanks. 

Modeled future maximum day demand (58 gpm) conditions in the distribution 

system indicate: 

• 0.4 feet of headloss from the tanks to system extremities; 

• Hydraulic grade line is essentially flat; and 

• Water velocity in the pipes ranges from 0.01 to 0.33 feet per second. 

The system can provide more than 35 psi at all services except at the 

treatment/control building and 35 Weber Creek Road.  Operation of the fire hydrant at 1st 

Street and Oak Avenue (i.e. southeast of the Trading Post) can cause service pressure to 

drop below 20 psi along the high elevation ridge at 4th Street.   

Model runs did not identify any features that hinder the hydraulics of the 

distribution system.  Pipe sizes are adequate.   

 

ES.7 SCADA Evaluation 

A System Control and Data Acquisition (SCADA) panel was installed in the 

treatment/control building in 2009.  SCADA provides three basic functions: 1) water 

system monitoring, 2) water system data storage, and 3) water system control.  

Centennial’s SCADA provides water system monitoring and data storage, but does not 

control water system operation.  The current SCADA configuration provides 

visualization of selected water system conditions in real-time, water system alarm 

notification, and collects/stores water system data. 
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A transducer in each well transmits a signal to SCADA that indicates the feet-of- 

water above the transducer.  The transducer data records the decline and rise of water 

levels in the wells during pumping and non-pumping periods, respectively.  Transducer 

data recorded by SCADA is not a measurement of the depth-to-water in a well and does 

not control pump operation.  

Instantaneous total production from the wells is calculated by the summation of 

flow meter readings into the two arsenic treatment vessels.  Daily, monthly, and yearly 

production readings are calculated from the flow meter readings.  Well production and 

well/storage tank water level data provide the operator the opportunity to evaluate water 

system performance and identify problems such as leakage or equipment malfunction.   

 

ES.8 Geographic Information System 

A GIS database for water system infrastructure was generated from field survey 

points using global positioning satellite equipment.  The survey provided latitude, 

longitude, and elevation data for water system features such as valves, service meters, 

wells, storage tanks, hydrants, manholes, and property corners.  Additional spatial 

information on the water and wastewater pipe network was imported to the GIS database 

from AutoCAD files.  Specific information on infrastructure components were obtained 

from field observation, previous reports, and information provided by the District. 

The GIS can be as simple or as complicated as the District wants or needs.  Three 

options were provided to the District with the preferred option being to provide the GIS 

files to the Albany County GIS Department and establish a relationship whereby the 

District’s GIS can be viewed via the internet by District personnel, and edited/updated as 

needed by Albany County GIS Department staff.  

 

ES.9 Corner Mountain No. 3 Well Evaluation 

As part of a WWDC-funded Level II project completed in 2001, the Corner 

Mountain No. 3 (CM No. 3) well was installed approximately 1 mile north of Centennial.  

The well is completed in the Cloverly Aquifer and testing indicated adequate water 

production and water quality for municipal purposes.  Since 2000, CM No. 3 has been 

inactive and has remained an asset of the WWDC. 
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CM No. 3 is located on private land and in 2014 the property owner contacted the 

WWDO regarding future use of CM No. 3.  In preference to selling the well to a private 

property owner, the WWDO contacted the District regarding potential interest in CM No. 

3 as a supplemental water supply. 

The need for CM No. 3 depends on the adequacy of the existing water supply.  

Production from the Centennial wellfield satisfies the current and projected future 

average day demand and maximum day demand, and complies with WDEQ Chapter 12 

regulations for a two-well supply.  Although not required by WDEQ regulations, the 

District also has 60,000 gallons of water storage that provides additional supply 

flexibility.  With respect to well design, production capabilities, demonstrated well and 

aquifer performance, and minimum regulatory standards, the Centennial wellfield 

provides a reliable and adequate water supply for current and projected future demands.   

If water demand ever exceeds the current capacity of the Centennial wells or 

some unanticipated problem develops with the existing wells, the District has two 

straightforward options to increase supply capacity: 1) modify and lower the pumps in 

the existing wells and/or 2) install a third well in the vicinity of the existing two wells. 

The only problem with the current water supply are arsenic concentrations that 

exceed the drinking water standard.  The arsenic treatment system has performed well 

since installation in 2008, and maintains compliance with the arsenic drinking water 

standard.  Future cost associated with the operation/maintenance of the arsenic treatment 

system is low. 

CM No. 3 is strategically located as a potential water supply for adjacent non-

District subdivisions and residents at the north end of the system.   The District, however, 

is not interested in expanding the service area to serve subdivisions north of Centennial.  

A conceptual design for the infrastructure needed to connect CM No. 3 into the 

water system was developed to allow a hydraulic analysis, calculation of capital costs, 

and an estimate of the additional monthly fees to customers to service the debt incurred 

from construction.  Figure ES-2 shows a proposed pipeline alignment from CM No. 3, 

into and through Centennial, and to the water storage tanks.  Water from the well would 

flow directly to the storage tanks to allow blending and adequate chlorine contact time.  

The alignment crosses land owned by Jackson Ranch Partnership, Bureau of Land 
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Management, and Daniel Gregg.  The alignment in the platted lots north of the District 

runs through existing street right-of-way.  

 Figure ES-3 is a hydraulic profile and grade line of the CM No.3 pipeline that 

illustrates the following: 

• Ground elevation at CM No. 3 is higher than the existing Centennial water 
system grade line; 

 
• Hydraulic grade line is flat; and 

 
• Water pumped from CM No. 3 to ground will flow by gravity to the storage 

tanks. 
 

Using WWDC construction cost estimating protocol, the estimated cost of 

pipeline construction in 2016 dollars is $600,000 and well appurtenances is $291,000.  

Using the most advantageous combination of grant/loan funding options and agencies to 

facilitate infrastructure, pipeline construction, and well purchase, an estimated additional 

monthly service charge per tap to service the debt is approximately $15/month.   

CM No. 3 has production and water quality characteristics attractive to a small 

public water system.  The well could be purchased from the WWDC at a fraction of the 

cost to drill, install, and test a similar well.  Conventional wisdom suggests the District 

should obtain this well for water supply redundancy, future District expansion, and to 

eliminate the need to treat for arsenic.  However, there are significant costs associated 

with infrastructure construction and the existing wellfield and water treatment system are 

in good condition, are reliable, have expansion potential, and can meet District needs for 

many years to come.  Basically, CM No. 3 is not needed to solve any current water 

supply/water system problems nor is it needed to meet projected future demands.  CM 

No. 3’s value to the District lies in whether the District wants to expand its service area to 

the north (i.e. generate more revenue) and desires a higher level of supply redundancy 

and capacity. 

At the May 23, 2016, District Board Meeting, it was announced that board 

members voted unanimously to not move forward with further consideration of the 

Corner Mountain No. 3 well as a supplemental water supply for the District.  Primary 

reasons for the decision are listed below. 
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• Anticipated revenue from the well will not exceed the cost to purchase the 
well and pay for infrastructure to connect the well into the system. 

 
• The District board members and customers do not want water rates and water 

system costs to increase. 
 

• There are lower-cost options for water supply development if the need arises 
for more water.  

 
• There are higher-priority short-term needs for the District water and 

wastewater system. 
 

• The District is not looking to significantly expand its service area and 
customer base. 

 
• Not committing to a potentially expensive supplement to the water supply will 

ensure the quality of life, financial stability, lifestyle, and esthetics of the 
Centennial community. 

  

With the District’s decision to not move forward with further consideration of CM 

No. 3, the WWDO did not authorize a field evaluation of the well.   

 

ES.10 System Improvement Recommendations 

The District water system is in excellent condition, well-managed, well-

maintained, and well-operated.  No significant water system problems or deficiencies 

were identified that require project funding.   Recommendations are provided below for 

the District to consider. 

• Purchase and install a standby generator to provide emergency power to the 
wellfield. 

 
• Install a locking steel enclosure (i.e. a short section of large-diameter steel 

casing) set in a concrete pad around the pitless adaptor stand-up of each well.  
 

• Install security fencing around Centennial No. 1 and Centennial No. 2, and 
regrade the area around Centennial No. 1 to ensure drainage away from the 
well. 

 
• Modify the SCADA system to include well pump control and other 

parameters in consultation with Timber Line Electric and Control 
Corporation. 
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• On a monthly basis, download and archive the 5-day data files from SCADA 
to maintain a permanent historical record of water system 
operation/performance. 

 
• Inspect and clean the water storage tanks at least once every 10 years. 

 
• Establish an annual water valve exercise program. 

 
• Water services located in the high pressure area should have a pressure 

regulating valve. 
 

• Pressure regulating valves should be located downstream of the meter pit.  
The purchase, operation, and maintenance of pressure regulating valves 
should be the responsibility of the property owner. 

 
• Deny requests for water service in the pressure area less than 35 psi. 

 
• Install additional fire hydrants. 

 
• Establish a written policy of customer communication and education 

regarding the maintenance of residential water systems.   
 

• Measure and record the non-pumping water level in Centennial No. 1 
annually. 

 
• Provide District GIS files to the Albany County GIS Department.  District 

GIS maps can be viewed via the internet and GIS files can be edited/updated 
by Albany County GIS Department staff as directed by the District. 

 
• Contact the Wyoming Association of Rural Water Systems to conduct a water 

rate study for the District.  
 

• By February 15 of each year, submit an accounting of monthly well/wellfield 
production data for the previous year to the State Engineer’s Office. 

 
• Update the water rights beneficial use map to include service area expansion. 

 
• Update elements of the Wellhead Protection Plan identified in this report. 
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